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Control button, com- 
mand and jack entries 
as well as abbrevia- 
tions such as SMPTE, 
MIDI, FM, etc. are in 
UPPER CASE. 


8.2 FM Synthesiss 


A 


Acoustic instrument sound 
waves, 1.6-7 
Additive synthesis, 1.8, 2.8 
Adjusting final decay, 2.26 
Amplitude modulation, 5.9-11 
ARPEGGIATE 
ON/OFF, 5.7, 7.11 
RATE, 5.7, 7.11 
Arpeggios, 5.7 
Attack 
harmonic envelope, 3.8-10, 
3.13 
vibrato, 5.5 
volume envelope, 2.14-19 
ATTACK 
HE, 3.10 
VE, 2.16, 4.11 
ATTACK/DECAY, 5.5 


B 


Backing up (see copying) 
Backus, John, 1.6 
Bank, timbre, 1.18 
BANK, 1.22-23, 7.18-19 
Bessel functions, 3.6 
BIAS, 5.6 
BOUNCE, 4.8-9, 7.5 
Bouncing 
partial timbres, 7.5 
timbre frames, 4.8-9 
BREATH CONTROLLER, 6.21 
Button states, timbre 
parameter, 6.5 


Cc 


Carrier frequency, 3.2 
Chorus 
partial timbre, 5.14-15 
whole timbre, 7.12 
CHORUS, 7.12 
CHORUS, PARTIAL, 5.14 


Chowning, John, 3.2 
Clarinet harmonics, 1.6-7 
CLEAR, 6.8-9, 6.25 
Coefficient, 1.4, 2.9, 2.10-11 
Continued splicing function, 
4.15 

Copying 

partial timbres, 7.5 

timbre frames, 4.8-9 
Cross-fading timbre frames, 4.2 


D 


Decay 
harmonic envelope, 3.8-10 
volume envelope, 2.14-16, 
2.24-26 
DECAY, FINAL 
HE, 3.10 
VE, 2.16 
DECAY, INITIAL, 
HE, 3.10, 3.13 
VE, 2.16, 4.11 
DECAY ADJUST, 2.26 
Delay 
harmonic envelope, 3.8-10 
time, timbre frame, 4.2 
volume envelope, 2.14-16 
DELAY 
HE, 3.10 
VE, 2.16, 4.11 
Deleting (see Erasing) 
DEPTH 
STEREO, 5.21-22 
VIBRATO, 5.4 
Depth of modulation, 3.6 
Directory, timbre, 1.16-17 
Dynamic envelope, 6.22-23 
DYNAMIC ENVELOPE: 
LOW/HIGH, 6.22-23 


E 


Entry, timbre, 1.18 
ENTRY, 1.22-23, 7.18-19 


Erasing 
partial timbres, 2.6, 7.6 
real-time effects 
patching, 6.8-9 
timbre frames, 4.7 
Expression inputs, 6.10-25 


F 


Files 
.NEWDATA, 7.17 
timbre, 7.17 
Filters, ribbon controller, 6.19 
Final decay 
harmonic envelope, 3.8-10 
volume envelope, 2.14-16, 
2.24-26 
FINAL DECAY 
HE, 3.10 
VE, 2.16, 4.14 
FM (see also frequency 
modulation) 
adjusting across keyboard, 
aal2 
harmonic envelope, 3.6-13 
ratio, 3.4-5 


FM SYNTHESIZER OUT jacks, 


1.14-15 
F.M. RATIO, 3.4-5 
Flanging, 5.14, 7.12 
Fourier, Joseph, 1.4 
Frame, timbre (see timbre 
frame) 
Frequency 
fundamental, 1.2 
modulation, 3.1-13 
spectrum, 1.2-5 
Fundamental frequency, 1.2 


G 
Graphic timbre display, 
5.26-27 


H 


Harmonic 
adjustment, 3.12 
coefficient, 1.4, 2.9, 
2.10-11 
definition, 1.2 
envelope (frequency 
modulation), 3.8-13 
phase control, 2.12-13 
programming, 2.10-11 
spectrum, 1.2-5 
HARMONIC 
ADJUST, 3.12 
CONTROL, 2.9-12, 4.10 
SELECT, 2.10-12, 4.10 
Harmonic envelope 
description, 3.6-9 
time intervals, 3.8-9 
volume levels, 3.8-9 


I 


Independent modes 
amplitude modulation, 
5.9-11 
stereo, 5.22-23 
Initial decay 
harmonic envelope, 3.8-10 
volume envelope, 2.14-16 
INITIAL DECAY 
HE, 3.10, 3.13 
VE, 2.16, 4.11 
Inserting timbre frames, 4.6 
Invert function, 5.2 
INVERT, 5.2, 5.4, 5.6 


K 


Keyboard 
control voltage, 6.20 
envelope, 5.16-18 
polyphony control, 7.8-9 
response or touch, 6.11-15 
velocity / pressure, 6.10-15 
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8.4. FM Synthesiss 


KEYBOARD 

C.V., 6.20 
ENVELOPE: RIGHT/LEFT, 

5.17-18 


L 


Layering sounds, 1.9, 7.2 
LIBRARY, TIMBRE, 1.23, 7.19 
Looping, timbre frames, 4.16-17 


M 


Master Timbre/Sequence 
Storage Disk, 7.17 

MOD DEPTH, 5.2, 5.5 
MOD WHEEL, 6.24 
Mode 

stereo, 5.21-23 

tremolo, 5.9-11 
MODE 

PORTAMENTO, 5.8 

POLYPHONY, 7.9 
Modifying 

partial timbres, 5.1-35 

whole timbres, 7.8-15 
Modulation depth, 3.6 
Modulator frequency 

definition, 3.2 

ratio, 3.4 

fixed, 3.5 


N 


Naming timbres, 7.14-15 

.Newdata files, 7.17 

Non-sustaining timbre 
programming, 2.22-25 

Numeric timbre display, 
5.28-29 


O 


Output, sound, 1.14-15 
Overtones (see harmonics) 


P 


PARTIAL 
CHORUS, 5.14 
TIMBRE SELECT, 2.2-7, 
4.4-9, 4.16, 7.3-7 
TUNING, 5.12 
VOLUME, 5.13 
Partial timbre 
chorus, 5.14-15 
combining, 7.2 
copying, 7.5 
definition, 1.9 
display, 5.30-31 
erasing, 2.6 
keyboard envelope, 5.16-18 
modifying, 5.1-35 
phase shifts, 5.14 
programming, 2.1-27 
recalling, 7.3-4 
Partial timbre (continued) 
recalling and placing 
summary, 7.7 
selecting, 2.2-7 
soloing, 2.3-5 
stereo, 5.19-23 
tuning, 5.12 
volume, 5.13 
volume envelope, 2.14-17 
Patching real-time effects, 6.4 
PEAK 
HE, 3.11, 4.13 
VE, 2.17, 4.12 
Peak volume level 
frequency modulation, 3.8-11 
partial timbre, 2.17-23 
timbre frame, 4.2 
volume envelope, 2.14-23 
PEDAL 1/2, 6.17 
Pedal inputs, 6.17 


Phase control 

harmonics, 2.12-13 

partial timbres, 5.14 

timbre, 7.12 

timbre frame, 4.10 
Pitch 

envelope, 4.2, 4.13-14 

offset, 4.13 

quantizing, 5.7 

randomness, 4.14, 5.2 
PITCH BEND WHEEL, 6.24 
POLYPHONIC SAMPLING 

OUT jacks, 1.14-15 

Polyphony control, 7.8-9 
POLYPHONY MODE, 7.9 
Portamento, 5.8 
PORTAMENTO 

MODE, 5.8 

ON/OFF, 5.8 

RATE, 5.8 
Pressure, 6.10, 6.16 
PRESSURE, 6.16 
Pulse wave, 2.11 


Q 


Quantizing vibrato, 5.7 
QUANTICZE, 5.7 


R 


Randomness, pitch, 4.14 
RATE 
PORTAMENTO, 5.8 
REPEAT/ARPEGGIATE, 5.7, 
7.11 
STEREO, 5.10 
VIBRATO, 5.4 
Real-time effects 
adding, 6.2-7 
breath controller, 6.21 
definition, 6.2 
dynamic envelope, 6.22-23 
expression input controllers, 
6.3 


Real-time effects (continued) 
keyboard control voltage, 
6.20 
MOD WHEEL, 6.24 
parameters for patching, 6.4 
patching, 6.4 
pedal inputs, 6.17 
PITCH WHEEL, 6.24 
pressure, 6.10, 6.16 
removing, 6.8-9 
ribbon controller, 6.18 
summary, 6.25 
velocity, 6.10-15 
Recalling 
partial timbres, 7.3-4, 7.7 
timbres, 1.16-23 
Repeat 
rate, 7.10 
function, 7.10-11 
REPEAT 
ON/OFF, 5.7, 7.11 
RATE, 5.7, 7.11 
Resynthesis 
definition, 4.2-3 
sounds, 1.8 
RIBBON, 6.18 
Ribbon controller, 6.18 
Ribbon controller filter, 6.19 


S 


Sampled sounds, 1.8 
Saving timbres (see also 
storing), 7.16-19 

Sawtooth wave, 1.4-5 

Select 
keyboard timbre (see SKT) 
memory timbre (see SMT) 
partial timbre, 2.2-7 
timbre frame, 4.4 

Sidebands, 3.2-4, 3.6-8 

Sine wave, 1.2-3 

SKT, 2.6, 7.4, 7.6 

Soloing 
a partial timbre, 2.3-5 
timbre frames, 4.5 
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8.6 FM Synthesiss 


sound output, 1.14-15 
Sound waves (see also 
waveform) 
acoustic instruments, 1.6-7 
complex, 1.4-5 
description, 1.2-7 
SPACEBAR, 2.10 
Splice, timbre frames, 4.2, 4.11, 
4.15 
Square wave, 2.11 
START, 4.6-9 
Steady state waveform, 2.8-13 
Stereo 
adding, 5.19-23 
automatic panning, 5.22 
modes, 5.22-23 
moving, 5.21 
partial timbre, 5.19-23 
static, 5.20 
STEREO 
DEPTH, 5.10, 5.21-22 
PAN, 5.20-22 
RATE, 5.10 
WAVE, 5.10, 5.21-22 
STOP, 4.7 
Storing timbres (see also 
saving), 7.16-19 
SUSTAIN 
HE, 3.11, 4.16 
VE, 2.17, 4.12 
Sustain volume level 
harmonic envelope, 3.8-11 
volume envelope, 2.14-17 
Sustaining timbre 
programming, 2.20-21 
Synchronous modes 
amplitude modulation, 
5.9-11 
stereo, 5.22-23 
Synthesis (see additive 
synthesis) 


T 


Terminal displays, 5.24-35 


Three Dimensional (3D) 
Harmonic Display, 
§.34-35 

: Timbre 
bank, 1.18-19 
construction, 1.9-13 
definition, 1.9 
design, 1.9-13 
directory, 1.16-21 
displays, 5.24-35 
entry, 1.18-19 
files, 1.18, 7.17 
identification, 1.19 
layered, 1.9 
modification, 7.8-15 
name, 7.14-15 
non-sustaining, 2.22-25 
real-time effect parameters, 
6.4 
storing, 7.16-19 
sustaining, 2.20-21 
whole, 1.9 
TIMBRE 
BANK, 1.22-23 
ENTRY, 1.22-23 
LIBRARY, 1.23 
NAME, 7.15 
PARAMETER buttons, 6.4-5 
SEQUENCE STORAGE 
buttons, 7.3, 7.18-19 
Timbre frame 
adding, 4.6 
construction, 4.2 
continued splicing, 4.15 
copying, 4.8-9 
crossfade pattern, 4.11 
definition, 4.2-3 
deleting, 4.7 
display, 4.4, 5.32-33 
frame 0, 4.9 
inserting, 4.6 
looping, 4.16-17 
parameters, 4.2 
phase, 4.10 
pitch envelope, 4.13-14 
selecting, 4.4 
soloing, 4.5 


Timbre frame (continued) 
splice, 4.11, 4.15 
volume, 4.12 
waveform, 4.10 
TIMBRE/SEQUENCE 
STORAGE numbered 
buttons, 7.3, 7.18-19 
TRACK SELECT, 7.4-7 
Tremolo, 5.9-11 
Triangle wave, 2.11 
TUNING, PARTIAL, 5.12 
Tuning partial timbres, 5.12 


U 


Unsaving (see erasing) 


Vv 


Velocity, 6.10-15 
VELOCITY 
RESPONSE, 6.14-15 
SENSITIVITY, 6.12-13 
Vibrato 


adding to a partial timbre, 


5,.2-7 

biasing, 5.6 

quantizing, 5.7 

wave shapes, 5.2-3 
VIBRATO 

ATTACK/DECAY, 5.5 

BIAS, 5.6 

DEPTH, 5.4 

INVERT, 5.4, 5.6 

MOD DEPTH 5.5 

QUANTIZE, 5.7 

RATE, 5.4 

WAVE, 5.4 


Voice, polyphony control, 7.8-9 


Volume 
control, pedal, 6.17 
partial timbre, 5.13 
timbre frame, 4.12 
VOLUME, PARTIAL, 5.13 


Volume envelope 
description, 2.14-15 
summary, 2.27 
time intervals, 2.14-15 
volume levels, 2.14-15 


WwW 


Wave (see waveform) 
WAVE 
STEREO, 5.10, 5.21-22 
VIBRATO, 5.4 
Waveform 
acoustic instruments, 1.6-7 
basic, 1.2 
complex, 1.4-5 
pulse, 2.11 
ramp, 2.11 
square, 2.11 
steady state, 2.8-13 
timbre frame, 4.10 
time-varying, 4.2 
triangle, 2.11 
White dot, buttons with, 6.4 
Whole timbre 
building, 7.1-15 
modification, 7.8-15 
WRITE, 7.18-19 
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